Gadd45beta is a novel mediator of cardiomyocyte apoptosis induced by ischaemia/hypoxia.
Because apoptotic death plays a critical role in cardiomyocyte loss during ischaemic heart injury, a detailed understanding of the mechanisms involved is likely to have a substantial impact on the optimization and development of treatment strategies. The goal of this study was to assess gene profiling during ischaemia/hypoxia and to evaluate the functions of ischaemia/hypoxia-responsive genes in in vivo and in vitro ischaemia/hypoxia-induced cardiomyocyte apoptosis models. DNA microarray analysis and real-time polymerase chain reaction were performed on hearts obtained from an in vivo rat transient ischaemia model and on neonatal rat cardiomyocytes from an in vitro hypoxia model. Three genes, namely Ddit4, Gadd45beta and Atf3, were found to be up-regulated in vivo and in vitro. Using loss-of-function and gain-of-function techniques, the functions of these ischaemia/hypoxia-responsive genes were evaluated. Ischaemia/hypoxia-induced cardiomyocyte apoptosis was remarkably attenuated by the small interfering RNA-mediated down-regulation of Gadd45beta in vivo and in vitro, whereas ectopic Gadd45beta expression significantly aggravated hypoxia-induced apoptosis in vitro. These results suggest that Gadd45beta is a key player in ischaemia/hypoxia-induced apoptotic cardiomyocyte death, and that strategies based on its inhibition might be of benefit in the treatment of acute ischaemic heart disease.